CS180 Midterm

Spenser Wong

TOTAL POINTS
71/ 100

QUESTION 1

1Problem 114/ 16
Vv -2 pts You were almost there, buddy! Some tiny
errors / absence of a sound or a complete proof / silly

errors etc.

QUESTION 2

2Problem 26/ 16
v - 4 pts Proof missing/wrong

v - 6 pts The given algorithm doesn't work for most of
the test cases / No proper explanation / Inefficient,

but points awarded for creativity

QUESTION 3

3 Problem 3 16/ 16
v -0 pts Correct

QUESTION 4

4Problem43/16
Vv - 13 pts (a). wrong algorithm

QUESTION 5

5 Problem 512/ 16
v -4 pts Attempt with essentially right ideas and some

form of pseudocode or analysis or data structures.

QUESTION 6

6 Problem 6 20/ 20

v - 0 pts congratulations! good answer
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CS180 Winter 2018 - Midterm
Wednesday, February 21, 2018

You will have 110 minutes to take this exam. This exam is closed-book and closed-notes. There are 6
questions for a total of 100 points. Please write your name and student ID on every page of your
solutions. Please use separate pages for each question.
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1. [16 points] We call stable matching fair among n men and n woman if all participants get their best
matching among all possible stable matchings. Is there a polynomial time algorithm to find if & fair
stable matching exists? If 80, please describe it, prove it correct and state it’s running time.

Moy Hwere . T Prepose we use dhe Gals ~5kupt\l Maorithm . We  har, alrcaly
Provea in dws dhat by (w\c-Slwpc\, Moot s propoaer gpbimal i ¢ Haay
b ometmber 04 e froposing st will alovays be mad ched with dag bt posaible
volig prrtane Vi pase proves  dhut 3o madching 13 vaigue aa well. T stk
Hhad .w ton dhe B, -S\N;fl\’ Rlgorithm  Hirgd wigh 4hy » Mea rfﬂpuing/
anl  dhiy vt dht a wm s propoding T4 dwear Awo makihing s
M idendiel, v e thad a1y prodicponty  get by, beid fossBlt wmadihiny
ER impwyaible dnr Msor . modchings b maly and  md by g
farr matthng, oy Ina condeadithy dhe tarl itr A oshon dhat gy, grrintr

BN e B vl pudeen Ve @l Gale -Shupdy de e g 5 0(a)

On Wt tan conpart mokthing s ia 00a) Jime, 30 M funed Jme o O(n:.\'



i



'3 5 7 \ 24 b 2
Name:
4 * Student ID:
2. [16 points] You are given two sorted lists of size ny and ny. Give an O

for computing the kth smallest element in the
correct.

(log 1 + log ny) time algorithm
union of the two lists. Prove that your algorithm is
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. [16 points] You are given a directed acyelic graph G. Give a linear time algorithm that checks if
there exists a Hamiltonian Path in G, (

Recall that Harmiltonian Path is a simple path that visits every
node exactly once).
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4. [16 points] Given strings z = L1%2%3..-Tp, a0 Y = y)Yy3...Um, the longest common substring (LCS) is
the identical substring (of sequential matching characters) in z and y of longest length. Show O(mn)
algorithm to find the length of LCS. Prove it is correct.
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5. [16 points] Givéen a directed aph G = (V, E) on n nodes and m edges describe O(m + n) algorithm
to find the length of shortest length cycle (if one exists).
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6. [20 points] 020 202020706 07050207 020

(a) [15 points] Recall that in class we showed a reduction from 3-SAT to Hamiltonian Cycle (in
directed graphs). Explain how you would modify it to make a reduction from 20-SAT (e.g. every
clause has at most 20 literals) to Hamiltonian Cycle problem. Does the number of nodes change?
Does the number of edges change? If 20-SAT has n clauses and m variables, how many vertices
and directed edges does your HC graph in the reduction has?

(b) [5 points] Someone shows that problem X is in NP and poly-time reducible to Graph 3-Coloring
(ie. X <p 8-COLORING). Is it true that X rust be NP-Complete? If yes, justify your answer,
if no, show a counter-example.
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